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Music is a part of everyday life and has an effect on people in many di fferent 
ways. Music can be as individual as the person who listens to it, and thus there are many 
genres for many different tastes. Music has accompanied exercise and sport for quite 
some time. It has been shown to have varying psychophysical effects including 
decreasing ratings of perceived exertion (RPE) at a given sub-max intensity, enhancing 
arousal control, and affective states at high and medium intensities. Also the improved 
synchronization of sub-maximal exercise with music may result in increased work output. 
The proposed ability of music to increase aerobic endurance and improve motor 
performance has received considerable attention in the literature over the last decades. 
However, few studies have examined the potential influence of listening to most vs. least 
preferred music type on exercise RPE, heart rate response (MR) and oxygen consumption 
(VO2). The current study compared HR, VO2 and RPE at preferred intensities (self-
selected treadmill velocities) between treadmill exercise sessions in which subjects 
listened to music they previously identified as "most" and "least preferred." Subjects 
completed three testing sessions including a maxima! oxygen consumption (VO2 max) 
trial using a Vacu-med metabolic system followed by two counterbalanced exercise trials 
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listening to music. Subjects chose "least preferred" (LP) and "most, preferred" (MP) 
music from a predetermined list. During MP and LP, subjects self-selected velocity at a 
constant 5% treadmill grade and exercised long enough to achieve steady stale I-1R. Once 
MR achieved steady slate, subjects continued for three to five minutes with RPE 
estimations being recorded at the end of every minute. Treadmill velocity was recorded, 
the trial was stopped and subjects responded to a 31-item Allentional Focus 
Questionnaire (AFQ) to assess association, disassociation and distress. Subjects then 
resumed treadmill exercise at the selected velocity while VO;« was recorded for 3-5 
minutes (adequate to achieve steady state). Values for trials were compared using 
repeated measures Analyses of Variance (ANOVA). Results indicated no significant 
differences for V02 , FIR, RPE or treadmill velocity, between LP and MP. However, FIR 
did approach significance (p=0.08) with greater values for Mi'. Tempo of music is 
thought to dominate preferred intensity selection due to elevated rhythmic beat. Tempo 
for this study was held at 120-150 beats per minute. Similar tempos between trials may 
have contributed to the lack of significant differences. Because subjects were 
"moderately fit" (V02: 48 + 6.6 ml/kg/min) recreational runners they may have self-
selected a velocity at which they were accustomed to running or jogging during daily 
exercise independent of music. While V02 , treadmill velocity, FIR and RPE did not 
reach statistical significance between trials, the trends in data suggest "most preferred" 
music may have an impact on exercise response. Mean FIR was 5 beat/min lower during 
LP, however, RPE was slightly lower. This finding is in contrast to the expectation that a 
higher MR would elicit a greater RPE. From the AFQ, no significant differences were 
noted between trials for association, dissociation or distress. However, distress 
approached significance (p= 0.07) with greater values reported during LP. In conclusion, 
even though no statistically significant differences were found, trends indicate there are 
potential impacts of music type on exercise responses. 
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Chapter 1 
Introduction 
Music is a part of everyday life and has been thought to enhance the 
psychophysical state of people participating in sport and recreational exercise (Anshel 
1978 et. al., Karageorgliis 1997 et. al.). There are some generalizations that can be made 
about music and exercise and the benefits that are proposed to accompany it. Music can 
produce a synchronization effect with sub-maximal exercise intensity and can result in 
increased work output (Anshel 1978 et. al.) Music may also lower the ratings of 
perceived exertion or "RPIi" while enhancing the affective states (mood) at various 
intensities (Wales 1986). The proposed ability of music to increase aerobic endurance 
and improve motor performance through these psychophysical properties has received 
considerable attention in the literature. However research in this area is not exhaustive, 
and further work is warranted 
Statement of Problem 
Few studies have examined the potential influence of listening to most preferred 
vs. least preferred music on preferred exercise intensity (sell-selected treadmill velocity), 
and associated exercise responses such as RPE, heart rate (HR) and oxygen consumption 
(V02). 
Significance of Study 
Listening to most preferred (MP) vs. least preferred (LP) music during treadmill 
exercise may enhance physiological and psychological responses possibly prolonging the 
exercise duration of recreational/non-recreational activities. If so, sessions may become 
more productive and potentially more beneficial and enjoyable. 
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Hypotheses 
It was hypothesized that preferred intensity would be significantly greater when 
subjects were listening to most preferred type of music. Additionally, HR and VO2 were 
hypothesized to be significantly greater while listening to most preferred type of music. 
It was hypothesized that RPE would be significantly lower while subjects were listening 
to most preferred type of music. The null hypotheses were that there would be no 
significant differences between trials. For psychological variables, it was hypothesized 
that association would be significantly greater while listening to most preferred type of 
music and that dissociation and distress would be significantly greater while listening to 
least preferred type of music. The null hypotheses for these variables stated that there 
would be 110 significant differences between trials. 
Delimitations 
Proposed delimitations to this study include the size of the sample, the selection 
of treadmill exercise, and also predetermined choice of music for the study. Subjects 
consisted of college age males and females; therefore results may be inferred only to this 
group. Exercise trials conducted on a treadmill might limit application of results to this 
mode of exercise. Music for the study was chosen from a predetermined list; therefore, 
the limited selections available to subjects may have influenced results. Also, tempo was 
controlled between trials eliminating the evaluation of different tempos on the measured 
variables 
Limitations 
Limitations could lie in music familiarization and the treadmill as the exercise 
mode. Familiarization of a certain song (such as a personal-favorite) could change 
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mood state of subjects and alter data. If subjects were familiar with treadmill exercise, 
treadmill velocity could have been attributable to memory rather than influence of the 
music. 
Definitions of terms 
Preferred intensity: a comfortable level of exercise at a self-selected velocity 
Least Preferred Music: music choice from the predetermined list which subjects 
indicated they would least prefer to listen to during exercise 
Most preferred Music: music choice from the predetermined list which subjects 
indicated they would most prefer to listen to during exercise 
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Chapter 2 
Review Of Related Literature 
Introduction 
In the 1950's and 1960's researchers studied the proposed benefits of music on 
sport performance and came to explain the psychophysical effects of music to the 
theories of narrowed attention (Anshel and Marisi 1978; Wales 1986). Theories suggest 
the amount of information at any single moment that can be processed by the brain is 
limited. Therefore persons working and focusing on a demanding task might alter their 
perception of effort due to their focus on the work at hand. 
The use of music may increase work output or improve emotions that accompany 
exercise by inhibiting the psychological feedback associated with physical exertion and 
fatigue (Hernandez-Peon, 1961) thus potentially influencing HR, RPE and metabolic 
responses. 
Music and RI'E 
With music playing, an individual may focus more on auditory input and less on 
exercise, which may lower RPE. Rejeski (1985) explained how psychological and 
physiological factors combine to influence RPE. His model suggests that physical 
sensory information (effort, apprehension) becomes the object of attention during 
intensities of exercise and creates variable RI'E estimations. More specifically external 
cues such as music can influence RPE estimations. 
Potteiger and Schroeder (2000) examined the influence of music type (Fast, 
Classical, Self-selected, and no music) on RPE and FIR and found no significant 
differences in HR but did find significance in overall RPE between the four treatments of 
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music. Overall RPE in the No Music condition was significantly higher than music 
treatments. The authors stated that music could be a valid "distracter" during exercise, 
and RPE may be an invalid measure to regulate intensity when the exercise is 
accompanied by music. 
Studies examining the effects of music on RPE have found equivocal results 
(Boutcher and Trenske 1990; Copeland and Franks 1991; Johnson and Siegel 1987; 
Schwartz 1990). With respect to the jgeneralization that music can reduce RPE at sub-
maximal intensities (Lee 1989), supporting studies primarily utilized "untrained" 
subjects. Therefore the influence of music on subjects varying in fitness level is not well 
understood. 
Music and Metabolic Response 
Music has been shown to influence HR at sub-maximal intensities. Copeland and 
Franks (1991) conducted a study to test the hypotheses: 1) Slow, soft music will decrease 
the physiological and psychological responses to sub-maxima! exercises; 2) Fast, loud 
music will increase the physiological and psychological responses to sub-maximal 
exercises; 3) Both types of music will cause an external focus of attention during exercise 
and increase time to exhaustion. Results revealed that HR was significantly higher with 
Fast/Loud music and Control treatments than with Soft/Slow music. At the minute 
preceding max and at max, I1R was significantly higher with Soft/Slow music than 
Loud/17ast music, and Control Group (no music). In the same study, RPE was 
significantly lower during Soft/Slow music than during the Control trial. Time to 
exhaustion was significantly longer during Soft/Slow music than during Control. 
Authors concluded that there exists a "relaxing" effect of Soft/Slow music during sub-
maximal work with an increase in cardio respiratory endurance. However, results failed 
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to support the hypothesis that Fast/ Loud music increases physiological or psychological 
arousal. 
Domey (1992) studied the potential influence of music on FIR as well. The 
purpose of that study was to examine the possible association between music, FIR and 
performance of a physical task. The first part of the study used 30 subjects who 
performed a dart-throwing task after listening to Classical music and then again after 
listening to Fast Modern Music. The second part of the study used 40 male students, 
(aged 18-35) who performed a maximal number of bent-knee sit-ups in 30 seconds while 
wearing a heart rate monitor. Subjects were then given 30 seconds to use imagery to 
"psyche" themselves before continuing a second bout of sit-ups. Trials were repeated 
with music played in attempt to influence as the psyche. HR was recorded to evaluate 
between-trial differences. Results of Dorney (1992) suggested that listening to music 
might elicit some psychological effects. However, the absence of a control group who sat 
quietly, instead of listening to music, made the conclusions somewhat tentative. The 
second part of the study indicated HR increased significantly when listening to music, but 
not imagery without music. Contraiy to expectations "there were no linear relationships 
between HR and physical performance. 
In contrast, there are studies that suggest music does not influence FIR. Johnson 
and Siegel (1987) studied the response of HR with loud background music vs. a control 
condition during treadmill running at 60% or 90% of V 0 2 max. 1IR was taken ten 
seconds after each exercise period, and no significant differences for FIR were found 
between music and control conditions. Lee (1989) reported no significant differences in 
HR during sub-maximal treadmill running between slow music (60 bpm) and rock music 
(152 bpm) and a no music control condition. Schwartz (1990) showed that during cycle 
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ergometry at 75% VO2 max there were no significant differences between music and no 
music conditions for HR, VO2, minute ventilazition, respiratory quotient and blood 
lactate. 
Affective Responses to Music 
Music may enhance affective states during exercise with improvements not being 
dependant upon workloads. Boutcher and Trenkse (1990) found affective responses 
during cycle ergometry at varying workloads. This study utilized female undergraduates 
(N=24) that performed three 18-minute sessions of cycling ergometer at light, moderate 
and heavy workloads at which RPE and HR were recorded. No significant differences 
were found for HR between conditions of light (40% of V0 2 max), moderate (60% V 0 2 
max), and heavy (80% V0 2 max). 
Though music has been shown not to have an effect on RPE at high workloads, it 
does influence affective responses (Bartholomew 2002), and thus has implications in 
prescribing music as a means of increasing exercise endurance. Lee (1989) investigated 
the influence of music tempos on affect during treadmill exercu e. He found that rock 
music yielded significantly higher positive mood states and lower negative mood states 
than either slow condition or control conditions. 
Motor Performance Effects of Music 
Studies of music influences on motor performance have indicated that music can 
increase exercise volume and intensity. Kodzhaspirov (1986) examined Russian weight 
lifters who used music during lifting. As a result of listening to music, eighty-nine 
percent (89%) reported that their quality of training improved, ninety-seven percent 
(97%) stated volume increased, and ninety-eight percent (98%) felt that intensity 
increased. 
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Research has also shown music to have both sedative and stimulating effects 
which may be used to "psych-up" before big events (Ilohler 1989). Other studies support 
notion that music can be a relaxing tool controlling anxiety (Brown 1980; Vogel 1986). 
These notions have been equivocal in non-sport related studies (Ellis and Brighouse 
1952; Smith and Morris 1977; Zimney and Weidenfeller 1963 ) which raise the notion 
that an individuals' own specific interpretation of the music may determine his/her own 
psychophysical responses. Likewise, different styles of music or certain liked or disliked 
songs or genres may entice individualized responses and perceptions. This concept 
warrants further investigation. Because previous research has not thoroughly examined 
exercise responses to music, the current study compared preferred intensity (treadmill 
velocity) HR, VO2, as well as association, dissociation and distress between exercise 
trials in which subjects listened to least preferred and most preferred music 
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Chapter 3 
Methodology 
Subjects 
Twenty-one subjects (male n=l) and (females n=20) were recruited from Physical 
Education classes and the Western Kentucky University dance team. Subjects completed 
a VC^max to volitional exhaustion trial and two subsequent treadmill exercise trials. 
Subjects were allowed to view various aerobic type compact discs (CD's) including rock, 
80's, country, classical and alternative. Tempo for all CD's utilized was 120-150 beats 
per minute. After viewing these CD's subjects indicated their most (MP) and least (LP) 
preferred CD for subsequent trials. 
Descriptive Data Collection 
Data collected were height, weight and age. Body fat % was assessed using a 
three-site method with skin fold calipers. VO2 max was assessed during a treadmill test 
with one minute stages in which the grade and velocity were adjusted until subjects 
achieved volitional exhaustion. V0 2 and metabolic data were measured using a 
Vacu-med Metabolic System. HR was assessed using a Polar I1R monitor. RPE was 
estimated at the conclusion of each stage using Borg's 15-point category RPE scale 
which was placed in full view of participants during testing. 
Exercise to Music Trials 
Exercise trials with music were counterbalanced to control for the effects of 
ordering. Sessions included one trial with subjects listening to most preferred music 
(MP) and one session with subjects listening to least preferred music (LP). Music was 
played through a set of wireless headphones at a standardized (between trials) volume. 
Subjects were permitted a brief warm-up and then were asked to adjust treadmill velocity 
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until achieving a "preferred intensity" at which they would be most comfortable 
exercising. Treadmill velocity was concealed during these trials. Upon achieving their 
preferred velocity, which required approximately 1-3 minutes, exercise was continued 
until steady stale HR (within 5 beats/min on two consecutive readings) was achieved. 
This procedure typically took 3-5 minutes. Upon achieving steady state, HR and RPE 
were recorded at the conclusion of each minute with subjects completing approximately 
3-5 minutes. If subjects decided within this timeframe to readjust treadmill velocity, a 
new steady state period was initiated. Treadmill grade was held constant at 5%, and the 
final selected treadmill velocity was recorded as the preferred intensity. At the 
conclusion of the steady stale period, exercise was halted, headphones were removed and 
a 31 -item Attentional Focus Questionnaire (AFQ) was completed. This instrument was 
designed to measure association, dissociation and distress. After completion of the AFQ, 
subjects returned to the treadmill for a 5-7 minute session exercising at their preferred 
intensity (with no music). Subjects donned a mask connected to the Vacu-med Metabolic 
system and began exercising. Oxygen consumption (VO2) was assessed for 
approximately 3-5 minutes in order to achieve a steady state. This procedure permitted 
the comparison of V0 2 between trials while eliminating the possibility that wearing a 
mask covering the nose and mouth would disrupt RPE estimations while listening to 
music. LP and MP were conducted in the same manner on separate days with a 
minimum of 24 hours between trials. 
Statistical Analyses 
Steady state RPE estimations, steady state HR and steady state VO2 were 
compared between LP and MP using repeated measures ANOVA. Also, association, 
dissociation and distress were compared between trials using repeated measures 
ANOVA. Results were considered significant at p < 0.05. 
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Chapter 4 
Presentation of Results and Analyses 
Results 
The purpose of the current study was to compare physiological responses (HR 
response, VO2) and RPE at preferred intensities (self-selected treadmill velocities) 
between treadmill exercise sessions with subjects listening to music they previously 
identified as "most" and "least preferred" types of music. Previous research has been 
equivocal regarding responses during these conditions (Anshel and Marisi, 1978; Wales 
1986; Potteiger and Schroeder 2000). An added focus of the current study was to 
compare psychological response (association, dissociation, and distress) scores between 
these trials. 
Descriptive characteristics of subjects are found in Table 1. Differences between 
music trials of Least Preferred (LP) and Most Preferred (MP) for V0 2 were not 
significantly different (Figure 1). Similarly, differences for RPE (Figure 2) and treadmill 
velocity (Figure 4) were not significantly different between trials. HR responses between 
trials can be found in Figure 3. This difference between HR LP and MP did approach 
significance (p = 0.08). Psychological analyses are found in Table 2. Differences 
between music trials of LP and MP for Association, Distress and Dissociation were not 
significantly different, though distress approached significance (P=0.07). 
Tabic 1. Descriptive characteristics of subjects (N=21). 
Mean Sid Deviation 
Age (yrs) 19.48 1.54 
Ht (cm) 164.7 6:6 
Weight (kg) 57.3 8.7 
Body fat (%) 21.2 4.7 
VO2 Max (ml/kg/min) 48 6.6 
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Table 2. Psychological Analyses of subjects (N=21) between Least Preferred (LP) 
and Most Preferred (MP) trials 
Variable Trial Mean Std. Dev P value 
Dissociation 
Association 
LP 
MP 
LP 
MP 
33 
32 
38 
37 
9 
10 
12 
11 
0.27 
0.32 
Distress LP 
MP 
14 
13 
5 
4 
0.07 
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Figure 1. No significant differences for V02 between LI' and MP 
45 
MP LP 
Trial 
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Figure 2. No significant differences for RPE between LP and MP 
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Figure 3. Though HR did not show a statistical difference, it is apparent that the 
difference in HR between LP and MP approached significance 
Trial 
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Figure 4. No significant difference in treadmill velocity between LP and MP 
7 
6 
£ 5 
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Discussion 
Exercise Responses 
Mean V0 2 max for subjects was 48 ml/kg/min (Table 1). This VO, max would classify 
the current subjects as "moderately fit" as regards their aerobic capacity. Additionally, subjects 
reported considerable volumes of daily exercise training including jogging and running. Subjects 
were involved with greater than average levels of exercise participation with their typical mode 
to be running and jogging. Therefore subjects were likely accustomed to a given self-selected 
running/jogging velocity during daily exercise training. It is possible that subjects automatically 
selected a treadmill velocity similar to the velocity achieved during daily training entirely 
independent of music type. There were no significant differences for treadmill velocity or 
preferred exertion (Figure 4) which may be partly explained by the subjects' being accustomed to 
the exercise mode. Had subjects in the current study not been accustomed to jogging/running it 
is possible that greater variation between trials might have been evident, and a greater influence 
of music preference might have been realized. This notion was beyond the scope of the current 
investigation, but is worthy of future research. From this aspect, results could indicate that 
subjects were more attentive to their feelings of exertion with little influence from the music. 
With majority of previous studies focusing on untrained subjects, it is unclear weather fitness 
may have influenced results. 
Individuals have been shown to self-select a training intensity very near their anaerobic 
threshold (AT) (Dishman et. al. 1994). This study incorporated preferred intensity with music 
and found that regardless of whether least (LP) or most preferred (MP) music was being played, 
subjects selected an intensity near AT. The mean anaerobic threshold in the current study was 
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79% (±9.0%). Mean V0 2 achieved for each music trial was 36.8 (+3.7) ml/kg/min (LP) and 
37.19 (+5.0) ml/kg/min (MP) (Figure 1). These represent 76.8% of V02 max and 78.7% of V0 2 
max, respectively, and are similar to the observed mean anaerobic threshold. Once again, these 
data indicate subjects self-selected a treadmill velocity (Figure 4) associated with AT during MP 
as well as LP. Self-selecting an intensity closely associated with a physiological marker (AT) 
may suggest they were more attentive to physical feelings than to music which resulted in no 
differences between trials for selected treadmill velocity. 
Further investigation could examine psychological analyses (Table 2) of LP and MP trials 
in an attempt to determine the level of association and/or dissociation during exercise set to 
music. The degree of association or attention to "body sensations" would help reveal how 
attentive subjects were to feedback they would receive from manifestations of feelings related to 
physiological responses to exercise. The association scores (attentiveness of subjects) (Table 2) 
were slightly greater than mid-way with respect to the possible range of scores for this variable 
(10-70). The degree of dissociation can be thought of as to what extent did subjects think about 
and focus on tasks other than the exercise session itself, or how much time they spent 
"daydreaming" during exercise trials. The possible range for dissociation scores (Table 2) was 
(12-84) with a mean score that fell approximately 20 units from the lower end of the scale 
(indicating minimal dissociation). There were no between trial differences for association or 
dissociation (Table 2) suggesting that least vs. most preferred music did not have a profound 
impact on subjects' attentiveness or "daydreaming." These data can be interpreted to mean 
subjects were focused on bodily sensations (breathing, muscle fatigue etc...), or associating with 
these variables, more than half the time during both exercise trials Association and dissociation 
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measures indicate subjects were associating more often than dissociating, even during LP, 
though not a surprising occurrence due to the fact that subjects were asked to estimate their 
overall RPE each minute. This request forced subjects' attention toward their feelings of 
exertion and consequently elevated attentiveness. There was no effort in the current study to 
distract subjects (i.e., multiple tasks during exercise, etc) explaining the lower dissociation scores 
(Table 2). A study of this nature could be incorporated in future research. 
Between LP and MP distress approached significance (Table 2). Results are congruent 
with expectations. Subjects forced to listen to a least preferred set of music would be expected to 
experience greater distress. Further, differences for RPE between trials were not significantly 
different (Figure 2). However, estimations were slightly greater even when HR was slightly 
lower (Figure 3). While RPE reflects feelings of exertion primarily as a result of physiological 
feedback, elevated levels of distress could intensify feelings of stress and fatigue resulting in 
higher perceived feelings of exertion. Previous research (Cox 2000) suggests psychological 
effects should possibly not be expected in exercise of short duration. In the current study, trials 
were seven-minute maximum. This brief time span would account, in part for the lack of 
significant difference. More in-depth research is justified in this regard. 
RPE data between LP and MP was not significantly different indicating subjects were 
feeling similar levels of exertion regardless of the music (Figure 2). This notion was somewhat 
expected considering that the treadmill velocity (Figure 4) was not significantly different 
between trials. Similar treadmill velocity, MR and V02 would be expected to elicit similar RPE 
responses. While the analyses revealed no significant differences, observed trends in the data 
between trials lead to reasonable assumptions that music may impact exercise responses. 
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Although HR response was not significant between trials, differences approached 
significance (Figure 3), suggesting subjects selected a slightly greater intensity while listening to 
most preferred music. This intensity increase could have indicated a reallocation away from 
body awareness or "association" and a greater attentiveness on the music itself^ Similarly, while 
differences were not significant, data indicates greater dissociation during LP (Table 2). This 
dissociation also is not surprising as "least preferred" might be expected to hold a subject's 
attention less effectively. HR response was greater during MP due to the slightly greater 
treadmill velocity (Figure 4). However, an important note is that (he greater treadmill velocity 
possibly attributable to music, was selected during MP. 
Tempo was held constant at 120-150 beats/minute to control for various rhythmic 
tendencies which could have influenced self-selected intensity (Ansel et al, 1978). The current 
study indicated there were no significant differences in HR, RPE or V0 2 between LP and MP. A 
plausible explanation would be that regardless of whether subjects noted high or low levels of 
association and dissociation, the tempo could have been the governing factor influencing HR 
(120-150 beats/minute). Previous research has indicated that music tempo in itself has a 
significant affect on HR (Lee 1989; Boutcher and Trenkse 1990, and Schwartz 1990). Of the 
total 21 subjects, this study included 16 university dance team members who regularly practiced, 
performed, and recited exercise moves to the tempo of music. Tempo of the music used during 
the study was predetermined at 120-150 beats/min to sustain an "upbeat" aerobic type workout 
feel and is similar to the tempo research has previously suggested may increase in LIR response 
(Dorney 1992). With dance team subjects participating in the current study, it could be possible 
that they were unaffected by the type of music (LP vs. MP) due to redundant performance set to 
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music of that tempo and to the fact that the tempos between LP and MP were the same. Again, 
because exercise responses were the same regardless of music type, tempo could have been the 
dominant factor rather than music type. This notion is supported by the similar RPE (Figure 2) 
and HR (Figure 3) values found during both LP and MP. Had tempo been different between LP 
and MP, results may have been altered. This possibility deserves further investigation. 
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Chapter 5 
Summary and Conclusions 
The current study showed no significant differences between exercise trials for the 
associated physiological and psychological responses. Statistically, V02 , RPE and HR were not 
significantly different (Table 1). However from a practical standpoint, HR difference did 
approach significance between trials with a greater value during MP (Figure 3). Additionally, 
RPE was slightly lower during MP potentially providing evidence that music did provide an 
affect. Subjects self-selected a slightly greater velocity when exercising to music they have 
indicated they would most prefer to listen to while exercising. This contradicts the normal HR-
RPE response in which a greater HR generates a greater RPE. Low statistical power may have 
contributed to the lack of statistical differences. Flowever, data suggest a possible affect of 
music. 
If a person is to participate in an exercise session, (jogging, aerobics class, etc.) the 
accompaniment of preferred music type could help to make this session more pleasurable with 
the possibility that he/she might select a greater intensity thereby enhancing caloric expenditure. 
Though AFQ (Table 2) indicated that instances of association (body sensations), dissociation 
(daydreaming) and distress ("I wish exercise was over") were apparent, differences approached 
significance only for distress (Table 2). Even so, any attenuation of distress is positive and 
results of the current study arguably suggest that most preferred music (vs. least preferred) may 
have the capacity to lower distress encountered during treadmill exercise at a self-selected 
velocity. While statistical analyses revealed diminutive differences with respect to pre-
established alpha, from a practical standpoint, preferred music did seem to have an effect on 
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subject's physiological responses to exercise trials. For instance during LP mean HR was (162 
beats/min) with an RPE (12.3 +1.9), as compared to MP mean HR was (167 beals/min) with an 
RPE (11.9+ 1.6). While a positive relationship between RPE and HR would be expected, these 
data show listening to most preferred (vs. least preferred) music may have considerable , 
implications on the interaction of physiological and psychological variables. If individuals 
perceived their effort to be lower even when data indicate greater physiological exertion (i.e., HR 
response), this perception has the potential to positively impact the effectiveness and enjoyment 
of an exercise session. Over the course of a 60-minule workout, this difference in intensity could 
have a positive effect on total caloric expenditure and once again lower RPE and allow 
participant to complete a longer duration exercise bout. Collectively, a more health conscious 
lifestyle may be followed which decreases chance of developing chronic disease while improving 
overall quality of life. It is strongly noted however that these conclusions are not definitive 
considering the low statistical power resulting from a small sample size (N=21). 
Future Research 
Music could have a more profound role in exercise programming if compared in different 
populations (fit vs. unfit). The current study evaluated the effects of a trained group (Table 1) 
compared to LP and MP music. People who train regularly or are "moderately fit" seem to select 
training intensities near anaerobic tlireshold regardless of music. Music preference could 
influence an "un-fit" group due to their fitness levels and general responses to exercise. For a 
beginning exerciser, who would be more inclined to stop exercising when feeling levels of 
unwanted discomfort, the accompaniment of a preferred music choice rather than non-preferred 
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could help to diminish the psychological "association" and "dissociation" that has been found in 
the current study. 
Music selection or specifically a "ratings of music" prior to exercise testing could 
possibly enhance the investigation in the psychophysical effects of music. The current study 
utilized a predetermined list of music, and subjects were asked to choose LP and MP. A simple 
"ratings of music" would help to define enjoyment of the music and could possibly be a more 
precise marker in determining AFQ results with regard to music and exercise responses. 
Further investigation could include more emphasis on exercise intensity. While the 
current study investigated preferred intensity during LP and MP music trials, future research 
could compare LP and MP music would influence RPE in that situation is unclear. 
With respect to weight management as well as certain components of health-related 
fitness (increase V02, lowrer resting HR, ect.), further, investigative results of the proposed 
benefits of music and exercise could help to increase cardiovascular fitness as well reduce the 
development of chronic diseases and improve overall quality of life and be made applicable to all 
exercise participants, even those with known limitations. 
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APPROVAL LEPER FROM 
HUMAN SUBJECTS REVIEW BOARD 
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WESTERN KENTUCKY UNIVERSITY 
Human Subjects Review Board 
Office of Sponsored Programs 
104 Foundation Building 
270-745-4652; Fax 270-745-4211 
E-mail: Phillip.Myers@Wlcu.Edu 
In future correspondence please refer to HS03-051, February 4, 2003 
David Nuckols 
1328 Adams Street #1 
Bowling Green, KY 42101 
Dear David: 
Youx research project, "The influence of music on preferred intensity and self-selccted treadmill speed," was 
reviewed by the HSRB and it has been determined that risks to subjects are: (1) minimized and reasonable; and that 
(2) research procedures are consistent with a sound research design and do not expose the subjects to unnecessary 
risk. Reviewers determined that: (1) benefits to subjects are considered along wiih the importance of the topic and 
that outcomes are reasonable; (2) selection of subjects is equitable; and (3) the purposes of the research and the 
research setting is amenable to subjects' welfare and producing desired outcomes; that indications of coercion or 
prejudice arc absent, and that participation is clearly voluntary. 
1. In addition, the IRB found that: (1) signed informed consent will be obtained from all subjects. (2) Provision 
is made for collecting, using and storing data in a manner that protects the safety and privacy of the subjects and 
the confidentiality of the data. (3) Appropriate safeguards are included to protect the rights and welfare of the 
subjects. 
a. Your research therefore meets the criteria of Full Board Review and is Approved. 
2. Please note that the institution is no! responsible for any actions regarding this protocol before approval. If you 
expand the project at a later date to use other instruments please re-apply. Copies of your request for human 
subjects review, your application, and this approval, are maintained in the Office of Sponsored Programs at the 
above address. Please report any changes to this approved protocol to this office. A Continuing Review 
protocol will be sent to you in the future to determine the status of the project 
Phillip E. Myers, PLD. 
Director, OSP and 
Human Protections Administrator 
c: Human Subjects File Nuckols HS03-051 
Dr. Matt Green 
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SCREENING TOOLS 
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Informed Consent Statement 
The Influence of Music on Preferred Intensity and Associated Physiological Responses 
The purpose of this research project is to compare the heart rate responses, feelings of exercise intensity, 
(Ratings of Perceived Exertion), and oxygen utilization by the body (V02) between treadmill exercise and most 
and least preferred music 
Requirements 
As a volunteer in this research project you will be asked to do the following: 
1) Perform 3 separate exercise trials; a single maximal exertion treadmill exercise test and 2 sub-maximal 
treadmill exercise sessions. 
YOU SHOULD NOT PARTICIPATE IF YOU: 
1 - ARE PREGNANT OR MIGHT BE PREGNANT 
2 - YOU ARE TAKING DRUGS (PRESCRIPTION OR ANY OTHER) 
3 - HAVE A FAMILY HISTORY OF HEART, VASCULAR, OR KIDNEY 
DISEASE. 
The exercise trials will be completed on 3 separated days and will be as follows: 
A) *Maximal Exertion Treadmill Session. During this trial you will exercise on a motor driven treadmill for 
approximately 12-18 minutes depending on your current fitness level. The speed of the treadmill during 
testing will be based on your estimated average running pace (reported by you). The initial 4 stages (4 
minutes total) will be at 0% incline and at speeds below your reported training pace. These 4 stages serve as 
a warm-up. At the end of stage 7 the incline of the treadmill will be increased 2% every minute (speed 
increases at stage 10) in order to make the exercise more difficult. When you feel you can no longer continue 
at the required pace, the test will be stopped and you will be monitored during a low intensity cool-down. The 
test may also be stopped when testers feel it is not safe for you to continue. (Total time 20-30min) 
*Maximal refers to the most intense exercise you are capable of performing 
B) Exercising with Most Preferred Music Trial. Following the maximal treadmill trial, you will be asked to 
choose most preferred songs from a predetermined list. You then will be asked to start an exercise session 
and choose your desired intensity while only able to control the speed of the treadmill (Grade is set at 5%). 
Upon completion of desired intensity you will be asked for again at 5 and 10 minutes to assure your intensify 
choice. Once intensity is self-selected and unchanging, you will stop and will complete a 5 question 
psychological questionnaire about mood state. Once the questionnaire is complete you will resume exercise 
at self-selected intensity for 10 minutes while wearing a mask to obtain metabolic data. (Total time 25-35m:n) 
C) Exercising with Least Preferred Music Trial. You will complete the same procedure as described above 
("Exercising with Most Preferred Music") Self-Selected intensity and metabolic data will be collected in the 
same manner. The total time required for lab session 2 and 3 will be approximately 20-30 minutes (15-20 
minutes of exercise). A minimum of 1 person holding a current CPR certification will be present when testing 
is being conducted (all trials). (Total time 25-35min) 
**Sub-maximal refers to an exercise intensity below "maximal" exercise intensity as described above 
At the conclusion (the last 5min ) the treadmill exercise sessions you will be required to wear a breathing ask. It 
will cover your nose and mouth but will permit you to freely breath room air. During treadmill exercise sessions 
you will also be required to wear a heart rate monitor around your chest near the area of your sternum 
(breastbone). The monitor resembles a small belt. During all exercise session you will also be asked to provide a 
numerical rating of how difficult the exercise feels. During the treadmill test you might experience fatigue 
particularly near the completion of the test. Also, you should expect to experience increased respiratory rate, 
increased heart rate, possible lightheadedness, and other uncomfortable symptoms associated with physical 
exertion. 
2) Before performing the treadmill exercise session y>u will be measured for descriptive data including age, 
height, weight, and percent body fat. Percent body fat will be estimated by measuring skin fold thicknesses at 
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your chest, abdomen, and thigh (for males) and at the upper arm, hip, and thigh (for females). This process 
requires testers to lightly pinch your skin and use a small device to measure how thick the pinched skin is. 
3) Prior to participation you MUST complete a physical activity readiness questionnaire (PAR-Q), a health status 
questionnaire, and the informed consent. These forms will be used to evaluate the safety of your participation as 
well as your willingness to participate. Any questions you may have about your participation or the forms you 
complete are welcomed and will be answered to your satisfaction. 
Risks Due to Participation 
Potential risks to your health and well-being because of your participation include 1) cardiovascular injury (heart 
attack or stroke), 2) severe acute fatigue, 3) lightheadedness, dizziness, nausea, 4) all other possible risks 
associated with intense and sub-maximal physical exertion. 
*The American College of Sport Medicine (2000) suggests the following regarding the potential for risk/injury as 
the result of participating in an exercise test of this nature 
Risk of Death during or immediately after < 0.01% (1 in 10,000) 
Risk of heart attack during or immediately after < 0.04% (4 in 10,000) 
Risk of hospitalization as a result of testing < 0.2% (2 in 1,000) 
'Because your health history and current lifestyle habits have been evaluated prior to your participation, your risk 
is likely lower than those described above. 
Safety of Participation 
We will take every precaution to ensure your safety. It is very important that you fully disclose anything that would 
increase your risk for exercise. IT IS IMPORTANT THAT YOU DO NOT CONSUME HEAVY FOODS FOR 
APPROXIMATELY 3 HOURS PRIOR TO EACH LAB SESSION. DRINK PLENTY OF FLUIDS AND AVOID 
ALCOHOL FOR 24 HOURS BEFORE PARTICIPATING IN THE EXERCISE TRIALS. ALSO, YOU SHOULD 
REPORT TO THE LAB EACH TIME WELL-RESTED (NO STRENUOUS EXERCISE FOR 24 HOURS PRIOR TO 
THE LAB SESSION). Also, do not 1) take medication of any kind, 2) consume any caffeine the days when you 
are participating. 
IF YOU FEEL ILL AT ANY TIME DURING, BEFORE OR AFTER THIS STUDY LET THE INVESTIGATORS 
KNOW IMMEDIATELY!! IF YOU MIGHT BE PREGNANT OR IF YOU ARE TRYING TO CONCEIVE CHILDREN, 
YOU SHOULD NOT PARTICIPATE IN THE STUDY!! 
Benefits of Participation 
Benefits to you by participating in this research are - you will received information regarding your aerobic fitness 
(V02 max), ventilatory threshold, percent body fat, and exercise intensities during the 3 exercise sessions. 
Right to Withdraw 
It is your right to withdraw from the study at any point in time. Withdrawing from the study will not adversely affect 
you in any manner. You should also understand that the investigator might ask you to withdraw from the study. 
Privacy 
Any information collected about you will be completely confidential. Your participation in the study will not be 
recognized nor will any personal information about you be made public. Only the primary investigators will have 
access to any personal information throughout the study. 
Voluntary Consent 
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If you fully understand what will be asked of you (should you decide to participate), please read and sign the 
following statement: 
I freely and voluntary and without undue inducement or any element offeree, fraud, or deceit, or any form of 
coercion, consent to be a subject in this research project. I understand that my participation is strictly voluntary 
and that I am free to withdraw my consent and discontinue participation at any time without penalty or prejudice, 
also understand that my confidentiality will be protected and that my name will not be associated with the study 
results. I have been given the right to ask and have any questions answered that I may have had regarding th;s 
research. I also understand that any other questions that I may have had regarding this research or any 
procedures may be addressed to Dr. Matt Green the Department of Physical Education and Recreation (745-
6035). I have read and understand the above. 
Signature: Date: 
Address: Telephone #: 
Witness Date: 
Director, Office of Sponsored Programs 
Phillip E. Myers, Ph.D. 
270-745-4652 
phillip.myers@wku.edu 
Questionnaire - PAR Q 
(revised 1994) 
(A Quest ionnai re for P e o p l e A g e d 15 to 69 ) 34 
Regular physical activity is fun and healthy, and increasingly more people are i lading to become more active every day. Being more 
active is very safe for mosl people. However, some, people sfxxrld check wit.'v their doctor before they start becoming njoch more 
physically active. 
If you are planning to become much more physically active tlian you are now. start by answering the seven questions in Hie box below If 
you are between the ages of 15 and 69, ttie PAR-Q will tell you H you sfxxild check with your doctor before you start. If you are over eg years 
of age, and you are not used to being very active, clteck with your doctor. 
Common sense is your best guide when you answer these questions. Please read the questions carefully and answer eao'i n*? honestly 
check YES or NO. 
recommended by a doctor? 
YES NO 
• D 1. 
• • 2. 
• • 3. 
• • 4. 
• • 5. 
• • 6. 
• • 7. 
Do you have a bone or joint problem Biat coufd be made worse by a change in yourpJiysfcg) activity? 
Is your doctor currently prescribing drugs (for example, water pfc) for your blood pressure or heart corxSfion? 
If 
you 
answered 
Y E S t o i p r i e d K m ^ e t ' j 
Ta*c wfth your doctor by phone or In person BEFORE you start becoming modi more physfcaKy active or BEFOfE }\ni have a 
fitness appraisal. Te* your doctor about 8ie PAR-Q and which question you answered YES. 
« You may be able to do any activity you want—as long as you star® ilowfy and buSd up gradually. Or, you may nee-d to restrict 
your activities to Biose wfifch are sale for you. Talk with your doctor about the kinds of activities you wish to partdpate in 
and toBow Ms/tier advice. 
• Hod out wtiich community programs are safe and helplut for you. 
N O ' t o a l I q ties 116rt s i w
K you answered NO honestly k> all PAR-Q questions, you can be 
reasonably sure that you can: 
• start becoming much more physically active—begin slowly and buikl 
up gradual/. This is tie safest and e? jtest way to po. 
• take part In a fitness appraisal—this is an excellent way to determine 
your basic fitness so that you can plan the best way for you lo Svs 
actively. 
DELAY riECOMING MUCH MOOE ACTT/E: 
• If yrrj are not feeSng wcS because of a temporary, fr^ss s'joh 
as a cold or a fever—wait untl you fee* better; or 
• if yew are or may be pregnant—taifc to your doctor bsfore you 
start aeconwig mors active. 
Intomed Use o( the PAR-Q: The Canadian Society for. Exercise Physiology. HeaBi Canada, and IheJr agerts tssume no fetb£!y fof persons who undertake physical .-xiSvfSy, arid 
I h dooW after completing Itis quesfionnake, consult yout doctor prior to physical activity. 
You are encouraged to copy the PAR-Q but only if you use the entire form 
NOTE: X tie PAR-Q is being given to a person before he or sfte parfepates h a physical activity program or a ttness appraisal, this seefcn may be used for tegal or 
admbisiraSye pwposes. 
I have read, understood and completed this questionnaire. Any questions I t»ad were answered to my full satisfaction. 
NAME . 
SIGNATURE. DATE. 
SIGNATURE OF PARENT 
or GUARDIAN (tof participants under the age of majority) 
WITNESS. 
© Canadian Society Ux Exercise Physiology 
Soaete canadienne de physiologie de roxercicc 
Supimrtedby: S9TTr|| Health Sante 
i t Ea Canada Canada 
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A C S M Risk Stratif ication (ACSM, 2000) 
Name Date: / / Gender: Female or Male Age: 
Do you have any of the following conditions? 
1. Family history of Heart disease: Heart attack, heart surgery, or sudden death before ag? 
55 (father/brother/son) or 65 (mother/sister/daughter) 
2. Cigarette Smoker: current or have quit within the past 6 months 
3. High Blood Pressure: SBP > 140 or DBP > 90 (confirmed on 2 occasions or on Blood Pressure medication) 
4. High cholesterol: total >200 (or HDL < 35, or > 130, or on medication for liigh 
cholesterol) 
5. Diabetes (adult or juvenile) or Glucose Intolerance 
6. Obesity (Body Mass Index > 30, or waist circumference > 39 inches) 
7. Sedentary Lifestyle (less than 30 minutes total "physical activity" most days) 
Total risk factors = 
Do you have any of the following? 
Pain discomfort, tightness, or heaviness in the chest, neck, jaw, aims, or other areas 
onorlness of breath at rest or with mild exertion 
__—_ Dizziness or loss of consciousness 
S^^^g^the^ar^fes '^ 6 1 1 ^ ^ 0 1 ^ ^ ^ b r c a t h i n S d u r i u S P ^ ' c a l exertion 
- Irregular or fast heart rate 
_ Intermittent leg pain or limping especially upon exertion 
__ Known heart murmur 
Unusual fatigue or shortness of breath with usual activities 
Total signs/syinptonis = 
Stratification (only persons considered as low risk may participate in this study) 
Low Risk Younger individuals (males: younger than 45, females: younger than 55) who 
have no signs/s; mptoms and no more than 1 risk factor. 
Moderate Risk Older individuals (males: 45 and older, females: 55 and older) or those who have 
2 or more risk factors. 
High Risk Individuals with 1 or more signs/symptoms or known cardiovascular, pulmonary 
or metabolic disease. 
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APPENDIX C 
DATA COLLECTION SHEETS 
Maximal Treadmill Test 
Name Age Predicted HrIliax Weight 
Min speed/grade HR RPE 
0-1 2mph/0% 
1-2 2mph/0% 
2-3 4mpli/0% 
3-4 4mph/0% 
4-5 5mph/0% 
5-6 5mph/0% 
6-7 5mph/0% 
7-8 6mph/2% 
8-9 6mph/4% 
9-10 6mph/6% 
10-11 7mph/6% 
11-12 7mph/8% 
12-13 8mph/8% 
13-14 8mph/10% 
14-15 8mph/12% 
15-16 8mph/14% 
16-17 8mph/16% 
17-18 8mpli/18% 
V 0 2 max _ 
Max H R _ 
CD Choice 
LEAST PREFERRED MUSIC TRIAL 
Name Dale Subject # CD ciioicc 
Min HR JRPE (OLQ Speed Grade VO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
MOST PREFERRED MUSIC TRIAL 
Name Date Subject tt CD choice 
Min HR RPE (OLQ Sjiccd Grade VO, 
1 
2 
3 
4 
5 1 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Please circle the response that indicates how much you 
engaged in each of Lire following activities while walking on 
die treadmill: 
1 2 
did not do at all 
6 7 
did do a lot 
17. paying attention to your walking rhythm 40 
1 2 3 4 5 G 
18. thinking about how much you want to quit 
1 2 3 4 5 6 
19. focusing on the outside environment (scenery) 
1 2 3 4 5 6 
1. letting your mind wander (daydreaming) 
1 2 3 4 5 6 7 
2. monitoring specific body sensations (e.g., leg tension, 
breathing rate) 
1 2 3 4 5 6 7 
20. thinking about strategy or tactics 
1 2 3 4 5 
21. counting (e.g., objects in the environment) 
1 2 3 4 5 
3. trying to solve problems in your life 
1 2 3 4 5 6 7 
4. paying attention to your general level of fatigue 
1 2 3 4 5 6 7 
5. focusing on how much you are suffering 
1 2 3 4 5 6 7 
6. singing a song in your head 
1 2 3 4 5 6 7 
7. focusing on staying loose and relaxed 
1 2 3 4 5 6 7 
8. wishing the walk would end 
1 2 3 4 5 6 7 
9. thinking about school, work, social relationships, etc. 
1 2 3 4 5 6 7 
10. focusing on your performance goal 
1 2 3 4 5 6 7 
11. wondering why you are even walking in the first place 
1 2 3 4 5 6 7 
12. making plans for the future (e.g., grocery list) 
1 2 3 4 5 6 7 
13. getting frustrated with yourself over your performance 
1 2 3 4 5 6 7 
22. monitoring your pace 
1 2 3 4 5 6 7 
23. thinking about how much the rest of the walk will hurt 
1 2 3 4 5 6 7 
24. meditating 
1 2 3 4 5 6 7 
25. encouraging yourself to walk faster 
1 2 3 4 5 6 7 
26. trying to ignore all physical sensations 
1 2 3 4 5 6 7 
27. concentrating on die walk 
1 2 3 4 5 6 7 
28. wondering whether you will be able to finish die v, aJk 
1 2 3 4 5 6 7 
29. thinking about pleasant images 
1 2 3 4 5 6 7 
30. monitoring the time of the walk 
1 2 3 4 5 6 7 
31. other 
1 2 3 4 5 6 7 
14. writing a letter or paper in your head 
1 2 ' 3 4 5 6 7 
15. paying attention to your form or technique 
1 2 3 4 5 6 7 
16. reflecting on past experiences 
1 2 3 4 5 6 7 
APPENDIX D 
BORG'S CATEGORY RATINGS OF 
PERCEIVED EXERTION SCALE 
4 2 
RPE 
6 
7 Very, very light 
8 
9 Very light 
10 
11 Fairly light 
12 
13 Somewhat Hard 
14 
15 Hard 
16 
17 Very Hard 
18 
19 Very, Very hard 
20 
4 3 
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